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Abstract. Rheological testing of wheat flours is very effective to evaluate the breadmaking potential 
of wheat flours. Rheological test were used to compare the wet and dry milling of wheat on two 
laboratory mills with the wheat milling on industrial mill. The laboratory mills used were Brabender 
Quadromat Jr. and Chopin CD1, and for rheological test we used Alveograph, Farinograph and 
Mixolab. The flours obtained by wet milling were much similar to the flour obtained on industrial 
mill. For most of the parameters studied, we obtained better correlation with industrial milling for wet 
milling, on both laboratory mills. Higher correlation values for Pearson coefficient indicates that wet 
milling is more capable do give a representative sample for laboratory tests. 
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Introduction. Rheological testing of wheat flours is very effective to evaluate the 
breadmaking potential of wheat flours and an essential requirement for achieving high quality 
finished products. To generate appropriate qualitative evaluation of wheat, the wheat sample 
must be conditioned before milling. Conditioning before milling is a stage of great importance 
for miller from technical, flour-quality, and economic points of view (Posner and Hibbs 
2005). Tempering is the process of adding water to wheat before milling to toughen the bran 
and mellow the endosperm of the kernel and thus improve the efficiency of flour extraction 
(Meera Kweon et al., 2009). Adding water to the different parts exaggerates their differences 
and their behavior in reaction to the forces exerted upon them during milling (Bradbury et al., 
1960). The mill wheat conditioning is very hard to be reproduced in laboratory even when the 
mill processes only one kind of wheat. For that reason most of the mill laboratories use very 
rarely wheat tempering before milling for testing the rheological properties of wheat flour and 
some of them use standard tempering without optimization.   
Aims and objectives. The aims of this study was to evaluate the rheological 
properties of wheat flours obtained by grinding tempered wheat and dry wheat on two 
laboratory mills (Quadromat Jr. and Chopin CD1) in order to predict the rheological 
properties of industrial flours. 
Materials and methods.White flour was obtained from 10 samples of common 
wheat from 2011 crop. The wheat samples were milled in an industrial roller mill with a 
capacity of 120t/24h. The industrial roller mill consisted on five break rolls (B1-2, B3, B4g, B4f 
and B5f), eleven reduction rolls (C1a, C1b, C2-3, C4, ...,C10), one break reduced (Div), three gris 
machine, four bran finisher and one control sifter. The flours were sampled according to the 
standard SR EN ISO 24333:2010. The samples parameters were in the following range: 18.9-
28.4 wet gluten, 149-476 falling number index, 10.9-13.2 humidity, 1.24-1.71 ash content. 
The flour for laboratory tests was obtained by grinding dry wheat on two laboratory mills 
(Quadromat Jr. and Chopin CD1 test mill), according to the standard SR EN ISO 27971: 
2009. The physical-chemical characteristics of the wheat and flours were evaluated as 
follows: the moisture content through the SR ISO 712:2010; the ash content through the SR 
ISO 2171:2007; the wet gluten content through the SR ISO 21415-1:2007; the falling number 
through the SR ISO 3093:2007 ( Falling Number, model 1305). Rheological properties of 
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wheat flour were determined with Alveograph according SR ISO 27971/2009, and with 
Farinograph using ICC evaluation method according SR ISO 5530-1/2007.  
Results and Discussion. In Tabel 1 are presented the Pearson correlation coefficient 
of wheat flours obtained by grinding tempered and dry wheat on two laboratory mills 
(Quadromat Jr. and Chopin CD1), with industrial flours tested with Farinograph and 
Alveograph. Farinograph is an empirical rheological device that measures and records the 
mechanical resistance of the dough during mixing and kneading. Pearson correlation 
coefficient for Farinograph parameters were higher for the flours obtained by grinding 
tempered wheat, for both laboratory mills used, except for development time parameter which 
had a higher correlation for the flours obtained milling dry wheat. 
Tab.1 
Pearson correlation coefficient for rheological tests 
   
Parameters Pearson correlation coefficient r 
 Quadromat Jr. Chopin CD1 
 Dry  
wheat 
Tempered 
wheat 
Dry  
wheat 
Tempered 
wheat 
Waterabsorbtion  -14,0 %, % 0,64 0,77 0,72 0,86 
Development time. DDT min 0,9 0,85 0,79 0,6 
Stability, min 0,67 0,83 0,75 0,79 
Degree of softening 12 min after max, U.F. 0,43 0,59 0,59 0,6 
Farinograph quality number, sec 0,42 0,73 0,55 0,72 
P, mm 0,81 0,89 0,81 0,86 
L, mm 0,75 0,63 0,45 0,49 
W, 10-4 J 0,88 0,89 0,88 0,91 
P/L 0,71 0,72 0,49 0,63 
Ie, % 0,67 0,75 0,74 0,85 
 
The Chopin Alveograph provides information by measuring the pressure required to 
blow a bubble in a sheeted piece of dough. For Alveograph parameters, the Pearson 
correlation coefficient were higher for the flours obtained grinding tempered wheat on 
Quadromat Jr. and Chopin CD1 except for the flours ground on Quadromat Jr. for parameter 
L (average abscisa at bubble rupture), which had higher Pearson correlation coefficient for 
flours obtained grinding dry wheat. 
Conclusion. For most of the studied parameters, we obtained better correlation with 
industrial flours using tempering wheat before milling than for dry wheat milling, on both 
laboratory mills. Higher correlation values for Pearson correlation coefficient indicated that 
flours obtained by milling tempered wheat without tempering optimization were much similar 
to the flours obtained on industrial mill. 
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